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warm-up protocols in performance of 
the 100m-sprint.  
 
METHODS 
The sample consisted of 11 physically 
active male subjects (age: 
27.18±9.67years; height: 
175.67±8,32cm; weight: 
78.21±8,59kg). The subjects underwent 
two warming protocols: typical warm-up 
(TW) and warm-up with post-activation 
potentiation (PAP). After warming-up, 
the subjects performed a 100m sprint 
and the time was registered by Brower 




The results showed that the sprint 
times were identical for both protocols 
(TW: 14.74±1.19s; PAP: 14.66±1.52s) 




Although the use of PAP in warm-up 
has been suggested to provide 
improvements on explosive efforts (Sale, 
2002), there were no differences 
between the two warm-ups performed. 
Hence, we suggest that either the used 
PAP stimulation protocol did not meet 
the requirements for sufficient power to 
stimulate the desired neuromuscular 
effect (Sale, 2002), or the interval after 
PAP warm-up was not suitable for the 
optimization of this effect (Requena, 
Gapeyeva, García & Pääsuke, 2008). 
More research is needed. 
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INTRODUCTION 
Net heart rate (HRnet) is known as 
the variation of the heart rate (HR) 
above the resting value, as a result of 
physical activity (PA). The positive 
association between HRnet, the level of 
PA and respective energy expenditure 
(EE) has been previously reported 
(Bragada et al., 2009; São Pedro et al., 
2015). However, a useful and practical 
way of objectively calculates EE from 
HRnet is still needed. Thus, the aim of 
this study was to find an EE calculation 
formula based on HRnet measurement, 
in walking/running and stationary bike. 
 
METHODS 
One hundred and thirty subjects, 77 
men and 53 women, aging between 18 
and 81 years old, 79 in a treadmill and 
53 in a stationary bike underwent an 
intermittent and progressive protocol of 
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N x 6 minutes. The VO2 and HR were 
measured continuously throughout the 
protocol. An independent sample T-test 
was used to test the between-group 
differences, and a Hierarchical Linear 
Modeling (HLM) was computed to 
measure the influence of each variable in 
the HRnet variation magnitude. 
 
RESULTS 
The HRnet mean values, across all the 
exercise intensities, revealed significant 
differences when compared by age (-
0.58, p= 0.005), gender (t= -3.383, p= 
0.001) and exercise type (t= -5.543, 
p=0.000). However, the modeling of the 
HRnet response revealed that the 
magnitude of its variation, as the 
exercise intensity increased, was not 
influenced by any of those factors. 
Additionally, the relationship between 
the HRnet and the EE showed a very 






HRnet is an easy and non-invasive 
method to estimate EE at different PA 
intensities either in walking/running or 
stationary bike. Despite the mean values 
significantly differed from each other 
when compared by age, gender and 
exercise type, while the exercise 
intensity increased, the HRnet increased 
in the same magnitude for every 
participant, independently of any 
variable in study. This novelty provides 
practitioners of recreational and health-
related physical activity with an easy and 
feasible way of calculating a training 
session EE, simply by using the formula: 




Figure 1. Relationship between the HRnet (FClíq) 
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